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Abstract . Based on the analysis of the spread of the COVID-19 epidemic in China, a SEIR epidemic model was
established with the diagnosed population divided into 2 categories: the admitted population and the non-admit-
ted population. Through theoretical analysis, the basic reproduction number, the disease-free equilibrium of the
model and its stability were derived. Further, several numerical simulations and comparative analysis were con-
ducted on the development trend of the epidemic situation in Wuhan before and after the city closure, as well as
the influences of some important parameters in the model on the number of diagnosed cases. Finally, according
to the results of above theoretical analysis and numerical simulations, some control strategies previously adopt-

ed were analyzed and evaluated, and predictions were made for the development of the epidemic.
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Table 1 Model parameter descriptions and values

value before the city closure value after the city closure
parameter meaning v, v, setting basis

A constant input rate 0.010 000 00 0.100 000 00 numerical simulation
Ay disease transmission rate 0.000 215 00 0.000 029 00 numerical simulation
A, disease transmission rate 0.000 240 00 0.000 030 00 numerical simulation

& conversion rate of 1, 0.450 000 00 0.700 000 00 numerical simulation
&, conversion rate of [, 0.650 000 00 0.999 500 00 numerical simulation

o cure withdrawal rate of 0.009 900 00 0.010 000 00 numerical simulation
w, mortality rate of /; 0.010 035 74 0.014 335 05 calculated from actual data
w, mortality rate of [, 0.017 562 54 0.028 670 09 calculated from actual data
v, cure rate of /; 0.086 716 74 0.601 216 96 calculated from actual data
Vs cure rate of /, 0.034 686 70 0.569 573 97 calculated from actual data
m natural mortality 0.000 019 56 0.000 019 56 ref. [20]
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Fig. 1 Comparison between the fitted data and the original data of the diagnosed crowd model before the city closure
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Fig. 2 Comparison between the fitted data of the diagnosed crowd model and the original data after the city closure
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Fig. 5 Sensitivity analysis of parameter y; to diagnosed population /; before the city closure
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Fig. 6  Sensitivity analysis of parameter A ; to diagnosed population /; after the city closure
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